Metabolic deactivation of furylfuramide by cytochrome P450 in human and rat liver microsomes.
Metabolic deactivation of furylfuramide by human and rat liver microsomal cytochrome P450 enzymes has been investigated in a system measuring induction of umu gene expression response in Salmonella typhimurium TA1535/pSK1002. Both human and rat liver microsomes catalyzed the metabolism of furylfuramide to inactive form(s) that are incapable of inducing umu gene expression in the tester strain. The reaction required an NADPH-generating system and molecular oxygen and was inhibited by carbon monoxide, suggesting that a cytochrome P450-linked mono-oxygenase system is prerequisite for the deactivation reaction. With liver microsomes from variously pretreated rats, 3-methylcholanthrene was found to be a powerful inducer for the furylfuramide-metabolizing activity, and antibodies raised against rat P450IA1(BNF-B, c) and P450IA2(ISF-G, d) inhibited the microsomal activity. Human liver microsomal furylfuramide-metabolizing activity was also inhibited significantly by anti-P450IA2 IgG but weakly by anti-P450IA1 IgG. In liver microsomes prepared from seven different human samples, the activities of deactivation of furylfuramide were found to correlate with the amounts of immunoreactive protein related to rat P450IA2 and with the monooxygenase activities of metabolic activation of 2-amino-3,4-dimethyl-imidazo[4,5-f]quinoline (MeIQ) and of ethoxyresorufin O-deethylation. These results suggest that P450IA1 and P450IA2 in rats, and P450PA (IA2, the phenacetin O-deethylase and ortholog of rat P450IA2) in humans are the major enzymes involved in the deactivation of furylfuramide in liver microsomes. The metabolic studies involving HPLC analysis of products followed by spectrophotometric examination have also suggested that furylfuramide can be degraded very rapidly through the aerobic metabolism by liver microsomes.